Aims: To explore the feasibility and cost effectiveness of screening and delivery of a brief intervention for hazardous drinking employees.
INTRODUCTION
The most recent findings, based on the General Lifestyle Survey Overview 2010, suggest that 43% and 37% of working men and women respectively in the United Kingdom (UK)consume alcohol at levels that exceed the daily benchmarks (Office for National Statistics [ONS] , 2010). The negative impact of hazardous and harmful drinking on health and wellbeing for individuals and at societal level is well documented (World Health Organisation [WHO] , 2014) being identified as the second largest risk factor for disease burden in Europe and the leading risk factor in the Americas and the Western Pacific (WHO, 2014) . Hazardous drinking has been described as a pattern of drinking where there is an absence of any current disorder but with an increased risk of harmful consequences for the user (Babor et al 2001) . Whilst harmful drinking is considered as patterns of consumption that has resulted in the individual already experiencing psychological, physical and social consequences (Babor et al 2001) .
In the UK (Bayley et al, 2011 , National Institute for Health and Care Excellence (NICE), 2008, Scottish Government, 2008) , European Union (Anderson, 2010) , Australia (Australian Institute of Health & Welfare, 2010 , Collins & Lapsley, 2008 , Canada (Rehm et al, 2006) , Asia (Thavorncharoensap et al, 2006) and United States of America [USA] (Harwood, 2000) the impact of alcohol consumption on economic efficiency and productivity within the workplace has been identified.
Employed men (73%) and women (62%) are more likely to have drunk alcohol in the previous week than those who are unemployed or economically inactive (ONS, 2010) . The cost of alcohol misuse through lost productivity in England was estimated to be £6.4B (Cabinet Office, 2004) . In Scotland it was conservatively estimated that over 1 million sick days are lost from the workplace as a result of alcohol dependence (Varney & Guest, 2002) . The cost of alcohol misuse to the Scottish taxpayers could be around £3.56 billion per year (Scottish Government Social Research, 2010) . Problems that can affect organisations include poor performance at work and reduced productivity, increased staff turnover and loss of experienced staff, increased accident rates, stress and low morale and damage to an organisation's reputation and image (Alcohol Concern, 2001 , Godfrey, 1997 . Most recently the Institute of Alcohol Studies (2013) reported that 77% of employers identified alcohol as a principle threat to the wellbeing of employees, the Science Group of the Alcohol and Health Forum (2011) considered the impact of alcohol on work and productivity, with the British Medical Association (BMA, 2014) There is increasing focus on prevention to help improve the nation's health and reduce health inequalities (Marmot, 2010) . In the USA, Roman & Blum (2002) advocated the considerable potential workplace programmes can have in preventing and reducing alcohol-related problems among employees. The Health Departments for both Scotland and England have highlighted the importance of Occupational Health Services in providing screening and interventions on a range of lifestyle issues (DoH, 2004 , Scottish Executive 2003 . Access to Occupational Health Services among employers ranges between 15% -96% across Europe (Pilkington et al, 2002) , and are increasingly available to the working population in the United Kingdom (Nicholson, 2002 ). An evidence based review suggests that workplace interventions have a critical role to play not only in the workplace but also in the health of society (VicHealth, 2012) . Within Europe, the European Commission launched the Focus on Alcohol Safe Environment (FASE) project with the aim of building capacity at the European, country, regional and municipal levels to bring together the best practices in work-place strategies to reduce the impact of harmful and hazardous alcohol consumption on the economy (Koeppe, 2010) .
The implementation of health promotion in the workplace and achievement of a reduction in hazardous/harmful drinking are key objectives of a range of national and international public health policy documents such as Improving Scotland's Health: the Challenge (Scottish Executive, 2003 ), Choosing Health (DoH, 2004 , Health for All in the 21st Century (WHO, 2006) and Eurocare
Recommendations for a future EU Alcohol Strategy (Eurocare European Alcohol Policy Alliance, 2012).
Despite this, the Health Development Agency (2004) has suggested that few Occupational Health Services in the United Kingdom offer lifestyle screening unlike some Scandinavian countries (Aalto et al, 1999 , Hermansson et al, 2003 which offer periodic health checks routinely in the workplace. Such activities could provide an opportunity for screening for hazardous/harmful levels and patterns of alcohol consumption. In her review of the health of Britain's working age population, Dame Carol Black identified the major influence that the working environment can have on employees' well-being alongside the key role of Occupational Health (Black, 2008) .
There is also convincing evidence of the benefits of generic health professionals providing a brief intervention, in the form of simple advice or brief counselling to patients in primary care for those whose levels and patterns of consumption place them at risk of developing alcohol dependency (Kaner et al, 2007 , Moyer et al, 2002 . Such interventions have been shown to be cost effective when delivered in this setting (Drummond et al, 2003 , Kaner et al, 2009 , Ludbrook et al, 2002 . Despite nurses being the largest group of health professionals, who often are the first to come into contact with individuals experiencing alcohol-related harm, the evidence does suggest that they are not engaging with this role . Lack of education, role legitimacy, lack of clinical confidence and an uneasiness in raising the issue are all identified as barriers (Holloway & Webster, 2013 ).
The existing evidence on workplace alcohol interventions demonstrates that implementation of Screening and Brief Interventions (SBIs) is feasible and in some cases has the potential to provide beneficial results (Bayley et al, 2011 , Hermansson et al, 2010 , Richmond et al, 2000 . In a systematic review Webb et al (2009) identified only 10 studies of which only four had employed a Randomised Controlled Trial (RCT) design. The small numbers of studies published suffer from various methodological weaknesses in relation to design, interventions and measures employed as well as the variety of workplaces they have been carried out in (Hermansson et al, 2010 , Webb et al, 2009 .
In this study, we report the results of a study of the feasibility and cost effectiveness of screening employees for hazardous drinking prior to conducting a pilot parallel-group RCT of a brief intervention, delivered by an occupational health nurse.
METHODS

Setting
The study was conducted in a LCA in the United Kingdom which at the time of recruitment employed 7,522 people within four service designations, namely Corporate Services, Educational Services, Social Services, and Property Services.
Sample size
Based on figures from a previous study (Aalto et al, 1999) in which employees were screened by Occupational Health Services to determine eligibility for recruitment to a brief intervention study, 9.4% of the total sample were identified as 'heavy drinkers'. We assumed a consent rate of 75% to the intervention study and estimated that 900 employees would be required to be screened to identify a sample of 63 hazardous drinkers. The number of employees that was ultimately required was 1,514. Recruitment proceeded at a lower rate than originally anticipated. From the 900 employees initially screened we were 24 short of the target 63 hazardous drinkers required. As such an additional 300 employees were selected and invited resulting in a further 24 hazardous drinkers identified of which 8 consented to participate in the trial. A different approach to recruitment was then explored in an attempt to reach the target of 63. Following discussion and approval from the Council's Principal Health and Safety Advisor and the Senior Occupational Health Nurse, the research assistant distributed questionnaires in the waiting room whilst employees waited for their Occupational Health appointments. However, this did not prove a cost effective use of the researchers' time within the limits of the study resources, with no patients recruited to the trial. A final 3rd mailing of screening questionnaires followed which yielded 11 more participants recruited to trial.
Study population and recruitment
Those selected for recruitment were given information by letter about the purpose and nature of the study. They were informed that the purpose of this stage of the study was to conduct a general health and lifestyle survey and it informed them that they may be invited to take part in a future stage of the study. A survey questionnaire which incorporated the Alcohol Use Disorders Identification Test (AUDIT) (Babor et al, 2001) , instructions for completion and return, and a stamped addressed envelope were enclosed. Those completing and returning the lifestyle survey and identified as consuming alcohol at a hazardous level by the AUDIT were sent a letter of invitation to take part in the study trial. Individuals who responded to the screening questionnaires saying that they would like to stop smoking and/or make improvements to their diet were sent a booklet designed to promote the relevant health behaviour change used by the local NHS Health Promotion Department as well as information on local support agencies. Screened participants who were excluded from the RCT on grounds of harmful drinking as identified by the AUDIT tool were given information regarding appropriate local services, the national Helpline telephone number, and a self-help booklet.
Outcome measures
The primary outcome measures were changes in AUDIT score and reported alcohol consumption at six months follow-up as measured by a seven-day retrospective drinking diary. The data were collected by means of a self-complete questionnaire that incorporated the AUDIT. Secondary outcomes comprised changes in the quality of life and economic indicators in terms of service use, employment outcomes, public sector resource and employment costs as measured by the EQ-5D. This tool and provides a generic measure of health-related quality of life (Robin and de Charro, 2001 ). The EQ-5D index can be used to calculate Quality of Life Years (QALYs) from quality of life indices combined with information about gains from an intervention. The use of generic measures, such as the EQ-5D, for economic evaluations is advocated by NICE so that comparisons can be made across different types of interventions (NICE, 2008) . The Economic Evaluation was carried out by using a Service User (Abou-Saleh et al, 2008) . The participants were also asked to estimate their own health state using a visual analogue 'thermometer' scale (Brooks, 1996) .
Group Assignment
The first eligible individual for whom a completed questionnaire was received was randomly allocated to the control group and all subsequent eligible individuals were invited alternately to intervention or control group as the questionnaires were received. Intervention and control group letters were sent out by administration staff.
Intervention, Implementation and Fidelity
The participants who were randomized to the experimental group received the brief intervention. This comprised a one-to-one consultation during which information aimed at promoting behaviour change was provided and was underpinned by self-efficacy (Bandura, 1977) and readiness to change theory (Miller and Rollnick, 2002, Prochaska and Di Clemente, 1984) . The intervention was delivered by a registered nurse (MS) who had a post-registration qualification in Occupational Health Nursing and several years of experience in that field. She was a specialist in Occupational Health but not in addictions. In order to prepare for her role in this study, she received training in delivering the intervention from an experienced trainer in the alcohol field, and from the study PI (HW). The training comprised discussion, practical exercises based on case studies, and role play. The intervention was informed by motivational enhancement and incorporated the six elements of the Feedback, Responsibility, Advice, Menu of options, Empathy, Self-efficacy (FRAMES) model (Miller and Rollnick, 2002) . HW was on hand during the trial to ensure that intervention fidelity was maintained.
During the delivery of the intervention she used the Drinkaware Unit Calculator and health promotion booklets produced by National Health Service (NHS) Health Scotland to reinforce specific points. These materials were left with the participants. All participants were offered the choice of meeting with the occupational health nurse for delivery of the intervention on either Council premises or at home.
Twenty-one chose to meet in the workplace as opposed to five who elected their home as the venue.
Follow-up and outcome measures
All four instruments were administered to participants in both the intervention and control groups at both baseline and also at follow-up 6 months after delivery of the intervention. At Time 1, the AUDIT was administered within the screening process as described previously. At follow-up, the AUDIT was administered as the first part of a telephone interview conducted by the principal investigator (PI), who was blind to the group to which the participants had been assigned. At Time 1, the retrospective drinking diary for alcohol use was administered to participants in the intervention group as a structured interview by the occupational health nurse who delivered the brief intervention. It was administered by the PI to the control group participants at baseline, and also to both groups at followup, as part of the telephone interview, during which the economic and EQ-5D questionnaires were also administered.
Questionnaires and Semi-structured interviews
Quantitative data were collected by means of a questionnaire from individuals who had been selected as potential participants in the screening process only (n=50) and additional qualitative data were collected via telephone interviews from individuals who took part in the screening and exploratory intervention trial (n=46); and Senior Occupational Health Nurse (n=1).
Those who had taken part in the screening only (including non-responders) were asked to gauge their views of the acceptability of the screening process and the provision of information and advice by the LCA's Occupational Health Service on a range of lifestyle issues, including alcohol use. They were also asked if they had objected to or had found any particular questions difficult in the screening questionnaire (a copy of which was sent to remind them of its content). Possible reasons for not taking part in the screening process were also explored in the self-completion questionnaire. Individuals who took part in the intervention were given the opportunity to expand on their questionnaire responses via a post-test follow-up telephone interview with regards their views of their involvement in the study.
The Senior Occupational Health Nurse took part in an interview to elicit her views in relation to screening employees for hazardous drinking and delivering brief interventions.
Statistical analyses
The baseline and follow-up data were entered into an Statistical Package for the Social Sciences (version 16) file by the research assistant. All data were checked by the PI (HW) for accuracy. The main outcome variables (AUDIT, Number of Drinking Days per Week, Maximum Number of Units in One Day, and Total Weekly Consumption) were firstly summarised by group and time using their means and standard deviations. Two factor general linear analysis Analysis of variance (ANOVA) models were then used on each of the four variables to investigate the significance or not of the Group factor, the Time factor and the Group*Time interaction. The assumptions of normality and constant variance were assessed and found to be acceptable. There was some evidence that the constant variance assumption was perhaps suspect for the Total Weekly Consumption variable. The level of significance was set at 5% and all analyses were performed on either SPSS v16 or Minitab v15. The economic analysis of the exploratory trial comprised estimating the costs of delivering the intervention, potential for resource saving and the outcomes of the trial expressed as Quality Adjusted Life Years (QALYs). EQ-5D results were combined with the population values from Kind et al (1999) to give an overall index score of health. Changes between baseline and follow-up were calculated from the 53 participants with completed cases for the economic questionnaires (2 datasets were incomplete). Unit costs from a variety of sources were used to convert service use as derived from the responses to the Service Use Questionnaire to costs. The questionnaire was extensive and not all items were relevant to all participants. All costs were converted to 2006/07 price year, the nearest date to the research.
Ethical clearance
Ethical approval for the study was granted by the Ethics Committee of the University. Permission was sought to conduct the study in a LAC and was granted by the Assistant Chief Executive (Personnel) of the LAC.
RESULTS
Feasibility of Screening and Recruiting Participants for a Workplace Intervention
During the study period a total of 1,514 employees were invited to participate, 627 (41.4%) responded by completing the screening questionnaire of whom 163 (26.01%) fulfilled the inclusion criteria with a total of 57 (35%) agreeing to participate in the trial. Twenty eight employees were randomised to the Intervention group, 2 individuals could not be contacted for the intervention, therefore 26 received the intervention and all were followed up. The control group consisted of 29 employees at baseline and follow up. Figure 1 shows the flow of participants through the course of the trial. The demographic data pertaining to participants at baseline are presented in Table 1 
Primary outcomes
The alcohol use means and mean AUDIT scores for both groups at baseline and follow-up are presented in Table 3 . A statistically significant effect was found in the mean AUDIT scores over time (F = 8.96 , p = 0.004) but not for group (F = 0.017, p = 0.896), and no significant interaction was found (F = 0.148, p = 0.702). No significant effects were found during the analysis of number of drinking days, maximum number of units consumed in one day or total weekly consumptions though two of the group effects and one of time effects approached significance - Table 4 summarises these other results.
Secondary outcomes
EQ-5D and thermometer scales As may have been expected from a sample of employees, general health was good and a significant number of both the control (18 out of 28) and intervention (16 out of 25) groups had a QALY value of 1 at baseline and all but 4 of these (2 in both groups) also had a value of 1 at the six month follow-up point. Average values of both the calculated QALY score and the thermometer values for the sample indicates few differences between the two groups, both showing a small and insignificant fall in health status whether measured by the EQ-5D questionnaire or the thermometer scale.
Costs of the Intervention
The duration of the intervention ranged between 20 and 45 minutes, the average being 26 minutes.
It is likely in practice that an occupational health nurse may need extra time for record keeping etc.
However, for this trial the cost is based on the average time of 26 minutes which yields a cost of £12.48 for each intervention delivered at the cost of 0.48 per minute. The differences in service costs was calculated at £344.5 per person; that is there is a net saving of health and other care costs in the intervention group compared to the control. The QALYs fell in both intervention and control but rather less for the intervention group. The difference is -0.002 -(-0.010) yields a net advantage of the intervention of 0.008 QALYs.
Acceptability of the screening and interventions
The majority (92%) of respondents indicated they were happy to have taken part in the health and lifestyle survey which incorporated the AUDIT screening tool and would prefer to receive such a questionnaire at home (60.4%) whilst only 16.7% would have preferred to receive it at work. Seventy percent felt that the LCA's Occupational Health Service should provide advice and information to employees about alcohol use and health. For those who received the intervention, with the exception of 1 participant everyone was very positive about its content and the manner in which it had been carried out. Several, participants commented that the intervention had raised their awareness of risks associated with alcohol use and had found the information about calculating the alcohol content of different beverages useful. A small minority indicated that they had concerns that confidentiality may be breached between the occupational health service and managers.
The Occupational Health Nurse was asked to ratify the analysis and confirm that the report represented an accurate account of the interview discussion. It was identified that in routine practice the pre-employment screening had not identified any hazardous or harmful drinkers in the 4.5 years during which the Senior Occupational Health Nurse had provided a service to the local authority council. When asked to consider the implications of introducing alcohol screening and delivery of brief interventions into routine practice within the current service, while acknowledging the potential benefits, she was concerned it would be impractical to employ someone to undertake this as their sole responsibility as she envisaged it to be implemented on an intermittent basis. She also felt that employees may be reluctant to take part in screening and any appropriate intervention if it were delivered by Occupational Health Service for reasons of confidentiality.
DISCUSSION
The main results from the trial suggest that brief interventions in the workplace have the potential to reduce alcohol related harm and also save public sector resources. The analysis of the pre-and posttest data showed that the employees in the intervention group reported greater reductions than those in the control group in terms of the mean maximum number of units consumed in one 24-hour period, the number of drinking days per week, and the mean number of units consumed in one week.
Furthermore, the employees in the intervention group at follow-up reported fewer days use of hospital services and primary care than at baseline. This contrasted with the control group whose post-test use rose. None of these changes reached levels of statistical significance although interesting trends were evident, but the aim of the study was not to show the effectiveness of a brief intervention on alcohol use or health status. Rather, the aim was to provide data on which to calculate the sample size required for a randomised controlled study and to determine the feasibility of conducting such an investigation. The key challenges faced are discussed and explored here.
Recruitment challenges
At 10.08%, the rate at which hazardous drinkers were identified for recruitment to the exploratory trial was very similar to the 9.4% rate suggested by Aalto et al (1999) , whose sample was recruited at an occupational health clinic in Finland. However, the recruitment strategy reported here for this study resulted in a slow and prolonged recruitment period. Low consent and participation rates have also been described elsewhere in similar studies (Cook et al 1996; Lapham et al 2003 , Matano et al 2007 . It is highly possible that employees felt apprehensive about discussing their alcohol consumption behaviours for fear of some form of reprisal from their employers, despite assurances of confidentiality as part of participants in a research study. This is supported by a small minority who indicated, in response to an open question, that they had concerns that confidentiality may be breached between the occupational health service and managers. Despite this possible explanation, the majority of employees (69.8%) who took part in the survey of the acceptability of the screening and brief intervention felt that the Council's occupational health service ought to provide advice and information to employees about alcohol use and health (Watson et al, 2009 ). In fact, Heirich & Slieck (2000) had, as a result of changes to their study design, employees requesting health screening and counselling when they realised they had not been selected for participation. The challenge of recruitment however, remains an important issue that needs to be addressed further if such an intervention were to be implemented widely.
Treatment fidelity implications and Intervention agent
Nurses have been identified as a readily available workforce (Owens et al, 2000) but one that is often under-utilised in relation to the delivery of alcohol prevention in an Occupational Health Setting (Nilsen et al, 2011) . However, it is also acknowledged that non-specialist nurses feel they lack role legitimacy and clinical confidence in responding to those suffering from alcohol related harm (Holloway & Webster, 2013 . The need for adequate alcohol education and training for nurses has been identified not only within the UK but also internationally (Holloway & Webster 2013) . It is argued that such education and training would provide nurses with the clinical confidence and clinical skills to engage in the delivery of alcohol brief interventions . In this particular study the intervention was delivered in a single site study by a researcher who was an Occupational Health Nurse by background and who had undergone rigorous training in brief intervention delivery. The most common areas for the delivery of alcohol brief interventions by nurses have to date been in primary care, where the evidence for effectiveness and efficacy are strongest.
Even so, even in such settings, nurses have voiced perceived barriers to this role (Lock et al, 2002) .
In a work place setting there are clearly perceived concerns for both the nurse delivering the intervention, as identified in this study, and the employee receiving the intervention, in terms of perceived confidentiality and implications of divulging an alcohol-related problem. The challenge for future studies in this field would focus on ensuring intervention integrity and delivery across multiple sites by company Occupational Health Nurses (Roman & Blum, 1996; Webb et al, 2009 ). Despite these challenges there are examples of large scale implementation of alcohol interventions within the workplace. The European Workplace and Alcohol (EWA) project is one that addressed funding and utility within an international setting. The project was co-financed by the European Commission, running from 2011-2013. A range of key stakeholders including private/public sector, public sector and governmental organisations and trade unions worked in partnership to raise awareness of alcohol consumption in the workplace with a focus on achieving individual and organisational change to achieve safer levels. The project included twelve European implementation countries and culminated in the development of a toolkit and policy recommendations (EWA, 2013) . Collaborative working is clearly a key lever in the funding and potential utility of such interventions.
Target Group
The AUDIT appears to have performed well as a screening tool in this study in that a similar proportion of hazardous drinkers were identified as in other published studies where it has been used in a similar setting (Hermansson et al, 2003 , Webb et al, 2009 ). However, in this study, we only targeted hazardous drinkers. In hindsight it would also have been appropriate to include harmful drinkers. It appears from the literature that periodic health checks are routinely conducted in the workplace in Scandinavian countries (Aalto et al, 1999 , Hermansson et al, 2003 , more commonly than in this country. Such activities could provide an opportunity for screening and the delivery of interventions for hazardous and harmful levels and patterns of alcohol consumption. The introduction of a broadbased approach maybe further advocated, as seen in previous studies (Lapham et al, 2003; Richmond et al, 2000; Walters & Woodall, 2003) and supported (Roman & Blum, 1996) . It could be that, were a screening process to be introduced as a routine, uptake would be higher than for a research project being undertaken by a university, as was the case in this study. Alcohol screening itself has also been associated with a reduction in levels of alcohol consumption (McCambridge & Day, 2008) along with regression to the mean. Adding further strength to the argument for its routine introduction.
Conclusion
This pilot and feasibility study provided data on which to calculate the sample size required for a fully powered RCT. There were positive results from the study and despite its limitations, the identified impact of alcohol consumption on economic efficiency and productivity within the workplace on an international scale (Anderson, 2010; Australian Institute of Health & Welfare, 2010 , Rehm et al 2006 would suggest that conducting a fully powered study of the potential benefits of delivering a brief intervention for harmful and hazardous alcohol use within the working population is justified.
In a full trial an alternative recruitment strategy and target group would be considered, perhaps this could be addressed by using an online approach. A multi-centred setting could be utilised which would see the intervention being delivered by more than one Occupational Health Nurse. This would require the treatment delivery and integrity to be rigorously addressed. A fully powered study is warranted to address some of the key challenges identified and contribute to the future evidence base.
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